Lenticular and anterior chamber biometry were studied in non-cataractous eyes by means of Scheimpflug photography and digital image analysis. The study population consisted of 91 late onset diabetic subjects and 115 nondiabetic controls. Anteroposterior axial lens thickness, cortical thickness, nuclear thickness, anterior clear zone thickness, anterior chamber depth, and anterior and posterior lenticular curvatures were assessed. Age played an important role in determining lens biometry in all subjects, and small but significant differences were found between late onset diabetics and non-diabetics. In the late onset diabetic subgroup, apart from age, diabetic retinopathy was the only significant parameter found which determined lens biometry. These biometric findings in late onset diabetes are in marked contrast to the large overall effect of diabetes and the powerful effect of diabetic duration which we previously reported in early onset diabetes. Further analysis of the data from our previous study has been provided, which clearly demonstrates differences between the impact of early and late onset diabetes on the biometry of the anterior ocular segment.
Mitotic activity in the pre-equatorial lenticular epithelium results in steady growth of the human crystalline lens throughout life.'-5 Overall lens growth is determined by a dynamic balance between external accretion of secondary lens fibres and the central compaction ofolder nuclear or perinuclear fibres.36 Anteroposterior lens growth is proportionally greater than equatorial growth, anterior and posterior lens curvatures therefore become steeper (shorter radii of curvature) with increasing age.5 7 Lenticular biometry is disturbed in diabetes,58-10 with early onset diabetics showing markedly abnormal lens growth with a powerful dependency upon diabetic duration. 5 The anterior clear zone (first zone of disjunction) of the lens behaves independently of the other lenticular zones. This zone, which is neither age dependent nor dependent upon diabetic duration, has been found to be markedly increased in early onset diabetics. 5 The increased anterior clear zone thickness and the powerful dependency of other biometric parameters on diabetic duration imply that the lenses of early onset diabetics may not simply be over-hydrated, but that they may be in a state of accelerated growth, with either more (hyperplastic mechanism) or individually larger (hypertrophic mechanism) secondary lens fibres being formed. Intracellular 'swelling' of individual lens fibres would be theoretically possible although such swelling would need to be confined to the newly formed (metabolically active) fibres to be compatible with the powerful duration effect observed in early onset diabetes. 5 In order for extracellular swelling of the lens to explain the observed effect of duration it would be necessary to postulate that such swelling increased over time with diabetic duration. This is conceivable, as ongoing cumulative damage to membrane structures could take place over periods of years.
Previous studies have not examined specifically the effect of late onset diabetes on lenticular biometry.5"9 ' The present study examines biometry in clear lenses of late onset diabetics and controls, and draws comparisons between the impact of diabetes on the lens in late and early onset diabetes.
Material and methods

SUBJECTS
A total of 91 late onset diabetics (57 males) and 115 non-diabetic controls (64 males) were included in the study. These patients formed part of a population-based comparative lens study." The diabetics were survivors of the Oxford Community Diabetes Study,'2 and community-based controls were selected to group match the diabetics by age and sex. In the present study only the late onset diabetics were included. Late onset diabetics were regarded simply as all those diabetics who did not fit the inclusion criteria used in our earlier study for early onset diabetes. In effect this meant that late onset diabetics were defined as any diabetic whose age at onset was more than 30 years regardless of the type of diabetic treatment, or diabetics whose age at onset was 30 years or less, but who did not require continuous insulin treatment. Controls were all community based, and were accepted if they had no history of diabetes or impaired glucose tolerance, and a non-fasting whole venous blood glucose of less than 7-8 mmoIIl. '3 14 Individual eyes of diabetics and controls were included in the present study if the lenses were non-cataractous, and had normal anterior ocular segments and vision sufficiently good to hold fixation during Scheimpflug photography. These impressions were investigated in the formal analysis summarised in Table 2 . The 'late onset diabetics and controls' analysis (206 subjects, 378 eyes) confirmed that age was an important determinant of biometry. Modest differences existed between diabetics and nondiabetics for axial lens thickness, cortical thickness, and front radius of curvature. These changes were such that lenses of diabetics were 'thicker' with steeper front curvatures. The significant age by diabetic status interaction term (age.sta) for front radius of curvature indicated that the younger diabetics were relatively more affected, this being well demonstrated in Figure  7 (regression lines non-parallel). A substantial difference in anterior clear zone thickness between diabetics and non-diabetics was found, with diabetics having increased clear zone thick- Table 3 , and demonstrated important differences between the two groups of diabetics (after accounting for confounding effects). The differences between the early and late onset groups were such that the lenses of the early onset patients were significantly larger in their axial, cortical, and nuclear thicknesses, had steeper front and back radii of curvatures, and were associated with shallower anterior chambers. The interaction terms between age and type of diabetes (age.type) indicated certain differences in the slopes of the regression lines between the two groups. The regression lines for lens thickness (cortical thickness) and front radius of curvature were each less steep in the late onset diabetics than in the early onset diabetics, indicating that the average change per year in biometry was greater in the early onset group.
The magnitudes of the observed effects (with 95% confidence intervals) are presented in Table  4 . These analyses demonstrated the average effects of late onset and early onset diabetes on lens biometry compared with controls, and also compared early and late onset diabetics directly. After adjustment for age and sex, the effect sizes in the early and late onset diabetics compared with controls indicated that the impact of lens biometry ofearly onset diabetes was between two and three times that found in late onset diabetes. The final group of analyses in Table 4 provide direct estimates (adjusted for age and sex) for the overall differences between early and late onset diabetics. These estimates show that diabetics demonstrate a particular pattern of disturbance of anterior segment biometry, and that the magnitude of this disturbance is considerably greater among early onset than among late onset diabetics.
Because the early onset diabetics from our previous study' were on average younger than the late onset diabetics in the present study, two further analyses were performed to determine whether the observed differences might be due to differences in the age structures of the two diabetic populations. To examine this point attention was directed to the impact of diabetic duration, which, as has been noted above, was a powerful effect among the early onset diabetics,5 but which appeared to play no role in the late onset diabetics. Firstly, the early onset group parameters was then determined separately for each age quartile in a model which pre-fixed the age effect to that of the non-diabetic control group, and maintained a constant y-intercept for the age quartiles. A summary of this analysis appears in Table 5 , which gives the duration estimates (and 95% confidence intervals) for each quartile. This analysis demonstrated that in general the duration effect among the early onset diabetics persisted across all the age quartiles. In the second analysis all the diabetics (early and late onset) were grouped in deciles according to their age at onset of diabetes. This approach dispensed with the prior classification of the diabetes into early and late onset groups. After adjusting for age and sex each 'onset decile' group was examined separately for an effect of diabetic duration (Table 6 ). These analyses demonstrated that for most parameters the effect of diabetic duration on biometry diminished dramatically when age at onset of diabetes exceeded 30 years. Figure 7 Plot offront radius ofcurvatz Table 4 Comparison ofthe overall effects (±95% CI) ofdiabetes on lens bio between controls and diabetics (late and early onset separately), and between ea) diabetics, after accountingfor the (confounding) effects ofage and sex (non-seql 
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